introduction
Today's information system manager is faced with a phenomenal rate of end user growth, particularly among employees with little or no data processing background. Furthermore, evidence suggests that the end user has become crucial to the success or failure of a system (Cheney and Dickson, 1982) . If this is true, the implications for organizations seeking a high level of productivity are tremendous. Benjamin (1982) reports that in 1981,25 percent of Xerox Corporation resources were dedicated to computer end users. By 1991, that percentage is expected to triple. Other studies estimate that end use by nonexperts consumes 40 to 50 percent of computing resources, and that this use is growing at a rate of between 50 and 90 percent per year (Rockart and Flannery, 1983; Benson, 1983) .
These staggering statistics provide the rationale for the significant amount of research currently being directed toward the end users of computer systems. The computer affects worker satisfaction, worker motivation, and job content. These, in turn, have profound effects upon the use of information and, consequently, upon the ultimate success of an organization. Hence, if organizations hope to realize the optimum productivity promised by high technology, there is an urgent need to focus attention to the end user.
This attention can be expressed by two interesting questions about the end user and the surrounding environment:
1. Is there a need for work redesign in the user environment?
2. Are there problems specific to any part of the user environment?
The purpose of this investigation is to resolve these questions by studying the end user and exploring his/her environment. Its ancillary purpose is to develop a more comprehensive representation of the myriad variables which influence user satisfaction and motivation. The paper is structured as follows: first, the effects of computerization on the end user and the factors influencing users are presented. Next, a theoretical framework of worker motivation is described. Finally, the experimental design, experimental results, and implications for the technological environment are discussed.
The End User
An end user may be broadly defined as any member of an organization who interacts with computer systems, but who is not employed as a programmer or systems analyst. On the one hand, this definition goes beyond Rockart and Flannery (1983) to include users of computer output; on the other hand, it does not include functional area programmers (Rockart and Flannery, 1983) . Based upon the assumption that satisfied end user will be a productive employee, a major, objective in the design and use of information systems is the satisfaction of the user (Cheney and Dickson, 1982) .
There are conflicting reports about the effects of technological innovation upon the user. Some research supports the contention that the introduction of information systems results in dissatisfaction and a significant increase in the number of worker complaints (Guthde, 1972; Lucas, 1974) . Others report that overall satisfaction increases after installation of a new system (Cheney and Dickson, 1982; Weir, t974) . Attewell and Rule (1984) define two extremes associated with information technology: deskilling and upgrading. Deskilling is a concept based on evidence that automation strips skilled jobs of content (Braverman, 1974) . Attewell and Rule (1984) maintain that potential victims of deskilling are the lowest-level clerical employees who are not equipped to handle more complex situations.
At the opposite extreme, others argue that new technology removes the boredom from very routinized work, freeing humans for more challenging activities (Bell, 1983; Greiner, 1972; Mumford and Banks, 1967) . The term "upgrading" implies a net increase in skill and satisfaction, with retraining efforts resulting in positive reactions (Giuliano, 1982) .
Researchers have also investigated anxiety associated with computer use. DeMaagd (1983) reports that managers often experience fear when forced to interact with computers. Other studies find that managers actually avoid computer use (Attewell and Rule, 1984; Bright, 1966) . Further, anxiety can surface in the form of physical problems (Paul, 1982; Rout, 1982) .
In spite of the very real problems associated with new technologies, many argue that the adverse effects of computerization can be overcome (Howard and Smith, 1986; Leonard-Barton and Kraus, 1985) . Their solutions fall into numerous categories and include: (1) increasing user participation in the.design of a system, (2) understanding user characteristics that foster system acceptance, and (3) understanding organizational and task factors which affect user needs.
User characteristics
In the category .of user characteristics, cognitive style has probably received the most attention. Huber (1983) reviews these studies and concludes that cognitive style is not a sufficient basis for deriving DSS design guidelines because cognitive style ~is only one of many individual differences.
Some studies 'regard motivation as the key to MIS success (DeSanctis, 1982) . Others find positive relationship between user attitude and the successfu~ use of information systems (Maish, 1979; Toubkin and Simis, 1980) . Age, training, education, experience, years in an organization, and years of experience on the job are also found to affect the quality of information use (Fuerst and Cheney, 1982; Sanders and Courtney, 1985; Lucas, 1975; Schewe, 1976) . Rockart and Flannery (1983) observe that user education is important a~d that different types of users need different types of training.
Organizational and task factors
Research reveals that the structure of an organization is substantially dictated by the nature of the technology in operation (Dillard, 1967) . Both the distribution of workload and the nature of work itself are changing significantly as a consequence of;new computer technologies. Whether these changes will be positive or negative depends upon whether accommodative and adjustment mechanisms are in place (Peitchinis, 1983) .
The characteristics oflan individual task and the organizational environment in which the task takes place have a profound effect on information system success (Motivalla and Pheny, 1982) , with job and information complexity affecting decision quality (Lusk and Kersnick, 1979) . Organizational environmental factors that are said to affect DSS success include top management support (Rockart and Flannery, 1983; Kaiser and Srinivasan, 1982) , environmental stress (Motivalla and Pheny, 1982) , and environ-End User Attitudes mental uncertainty (Schroeder and Benbasat, 1975) . Markus (1983) addresses these factors by suggesting strategies for avoiding resistance to system implementation.
In one of the more optimistic user studies, Cheney and Dickson (1982) find that the levels of both information satisfaction and job satisfaction increase with the introduction of a new system. However, they conclude that the effects are moderated by management activity and how the technology is used. Further, task type is identified as the most important variable (Peitchinis, 1983) . Bright (1966) reports that automation frequently does not produce a higher caliber of work force skill; however, neither does it necessarily result in a lack of opportunity for unskilled workers. In his oil refinery study, Miret (1981) finds that modernization does alter job content and creates tensions that must be addressed. It has been shown that successful organizations shift their management strategies to meet changes (Greiner, 1972) and that effective organizational support and comprehensive education are dominant concerns when introducing enduser computing (Henderson and Treacy, 1986) . Centralized help centers, the introduction of roving consultants, and a good reward structure have been shown to increase worker satisfaction (Henderson and Treacy, 1986 ). Motivalla and Pheny (1982) conclude that environmental stress is a significant factor in human information processing and decisionmaking, and Schroeder and Benbasat (1975) have addressed the effects of uncertainty in the work environment.
The factors identified in the preceding citations are summarized in Figure 1 , providing a solid foundation for understanding the end user and his/her relationship to information system success. The figure implies that many user, task, and organizational factors lead to end user feelings of satisfaction or dissatisfaction. The level of satisfaction, in turn, impacts employee motivation and ultimately affects productivity. However, the literature is replete with contradictions and fragmentary ideas and fails to sustain managers working in technological climates. Researchers must now take a more holistic approach to the user environment in order to observe the effects of computer technology upon user motivation and to move in directions which will avoid unfavorable consequences.
This study takes a holistic approach by integrating previous variables into a less formidable and more solution-oriented framework. The next section describes the theory which has been utilized for this purpose.
Task Factors
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Diagnosing the Work System
Hackman and Oldham (1980) present a theory work design with the following features:
1. Good performance is the result of a selfperpetuating cycle of positive work motivation powered by self-generated rewards for good work.
2. Motivation can be enhanced by increasing the levels of responsibility, meaningfulness, and feedback that are built into jobs.
3. Successful design acknowledges the potency of both individual and systematic properties in affecting the way people work in organizations.
This theory proposes that positive personal and work outcomes are obtained when three psychological attributes are present. These include (1) experienced meaningfulness of the work, (2) experienced responsibility for the outcomes of work, and (3) knowledge of the results of work activities. These states of awareness and satisfaction are created through various job dimensions: skill variety, task identity, task significance, autonomy, and feedback.
Following this theory, it is possible to calculate a mean score for each variable and a summary score reflecting the motivational potential of a job. The Job Diagnostic Survey (JDS) was constructed by Hackman and Oldham (1980) The five core dimensions used in the formula are defined as follows:
Skill Variety: The degree to which a job requires the use of a number of different skills and talents of the employee.
Task Identity: The degree to which the job requires completion of a "whole" and identifiable piece of work, that is, doing a job from beginning to end, with a visible outcome.
Task Significance: The degree to which the job has a substantial impact on the lives or work of other people --;whether in the immediate organization or in th~ external environment.
Autonomy:
The degree to which the job provides substantial freedom, independence, and discretion to the employee in scheduling the work and in determining the procedures to be used in carrying it out.
Feedback from the Job Itself: The degree to which work activities result in the employee obtaining direct 'and clear information about the effectiveness of his or her performance.
The JDS measures the personal reactions or feelings of a person performing a job, along with his/her desire to obtain growth satisfaction from the job. This is reflected in the other calculations allowing one to integrate the many variables which are at work and to analyze jobs, people, and the organizational environment. It also provides a set of norms to aid in the interpretation of results.
Research Method
An exploratory study using the JDS was designed to investigate motivation and satisfaction in computer user environments. 
Description of the end users
Employees surveyed by this study were those who interact with a computer as part of their job, either regularly or occasionally. Programmers and analysts were deemed not to be end users and were excluded. Those surveyed were encouraged by management to participate, but participation was not made mandatory. Since the survey included questions about job satisfaction, the surveys were mailed anonymously and directly to the research subjects. This was to promote honesty by dispelling fears of reprisal.
Each participant completed a JDS and supplied background information, including age, sex, education, past computer experience, and computer course background. Information about individual tasks and the organization as a whole was also collected, including type of job, type of software being utilized, salary level, and the various organizational attributes described above.
Although no random sampling technique was applied, the end users sampled came from a wide variety of industries and a broad spectrum of management levels and functional levels. This seems to represent a fair sample of end users for this geographic area and can be regarded as truly representative of a complete spectrum of attitudes and beliefs. The end users' profiles in Table 1 show the distribution of the computer user group.
JDS scale scores were calculated for the sample group. Scores resulted in values for 21 variables related to the Hackman and OIdham concepts just discussed. Means were computed using the SAS Procedure MEANS, and levels of significance were recorded utilizing the Student T scores computed. Analysis of variance (ANOVA) was run using the general linear model procedure. This procedure was deemed the most appropriate because of imbalances in the cells. for the user group is above the national norm, as are the context variables --job security, pay and growth satisfaction. Comparatively low mean scores were found in "satisfaction with coworkers" and "supervisory satisfaction" --both in the category of effective outcomes. Additionally, "experienced responsibility" is lower than the average.
General results
The MPS reflects the overall potential of a job to foster internal work motivation. The job with a high MPS creates a condition such that, if the employee performs well, he/she is likely to be satisfied as a consequence, and if he/she performs poorly, discontent will ensue.
Because a low score in one characteristic can still result in a high MPS, it is useful to examine individual characteristics which enter into the calculation. "Skill variety" and "autonomy" are the primary reasons for the higher than average MPS for this sample group, with the other core dimensions being very close to the norm. "High skill variety" means that jobs surveyed require skills and abilities that make the task meaningful. In addition, the "autonomy" scores mean these jobs are viewed as being dependent upon the individual's own efforts. However, if the end user group were to be given tasks that they were unable to complete, even if the job had a high degree of motivating potential, the outcome would be a low internal work motivation and withdrawal from the job --either behaviorally or psychologically.
It can be concluded then, that not everyone responds well to jobs which are considered to be high in motivating potential. Critical psychological states must be present for strong internal motivation to develop and persist. Theoretically, people with a high "growth need strength" will respond most positively to jobs with strong motivating potential.
How satisfied people are with particular aspects of a job, i.e., context, will also affect performance. In the case of the sample, people are satisfied with pay and job security, and not as content with co-workers and supervisors. Generally, however, they are well satisfied with their work.
User characteristics
Scores were partitioned by user, task, and organizational factors. Variables that enter into the MPS, the MPS, and growth need strength are shown on the tables that follow. Additionally, ANOVA outcomes are reported for these variables, as are psychological outcomes and context factors. Table 4 presents the analysis of significant variance results for these categories.
.~,ge. Hackman, Oldham, and Stepina (1979) find that MPS scores rise as people age and taper off after 50. Table 3 shows that the user group scale scores rose more than those of the general population. "Growth need strength" also increased with age. The analysis of variance (ANOVA) reveals that "skill variety," "autonomy," and "experienced responsibility" account for significant differences.
Sex. Both male and female participants achieved higher-than-average MPS scale scores. The strengths in the "skill variety" and "autonomy" scores account for the higher MPS scales. Significant differences beiween the sexes appear only in "experienced responsibility."
Education. Jobs of those employees with no college education were discovered to have less potential for motivation than those of employees who had some college education. Collegeeducated persons had scores higher than the norms, but not to the same degree as their counterparts with less education, who also surpassed the established norms. A significant difference was found in the skill variety variable.
Computer Experience. Internal motivating potential scores rose as number of years of computer experience grew. An exception occurred in users with four to five years of computer experience; there was a drop in MPS. For those with more than ten years of computer experience, MPS averaged 199.7, with extremes in "task significance" and "dealing with others." Although norms do not exist, comparisons among groups confirm a significant difference in MPS scores among those with more than 10 years of computer experience in both "task significance" and "dealing with others."
Computer Course Background. Backgrounds were analyzed according to courses completed in programming, introduction to information systems, or data processing. There is little difference in MPS scores associated with these variables. Persons from the sample who had completed an introductory course in computers differed significantly only in "dealing with others." They did not score significantly different MPS scores in other areas.
Job characteristics
Refer to Table 5 and Table 6 for this analysis.
Job Groups. The MPS scales for all job groups studied were higher than the norms. Management employees and professional participants had scores much closer to the averages reported by Hackman, Oldham, and Stepina than did clerical workers. The MPS scores for clerical workers differed significantly from the other classifications.
Computer Packages. Users were asked to identify specific types of software being utilized in their jobs. Word processing, spreadsheets, and database packages were most often indicated; therefore, these categories were contrasted. Persons utilizing spreadsheets achieved the highest MPS scores. For these people, "skill variety," "experienced meaningfulness," and "knowledge of results" were also high. From the ANOVA results, spreadsheet users showed significant differences in "task identity" and "knowledge of results." Salary. Normally, as salaries rise, MPS scale scores also rise. Although those in the $20,000 to $40,000 category scored very high in "internal motivating potential," participants earning over $40,000 did not follow this trend. Significant differences showed up in "skill variety" and "dealing with others" with the $20,000 to $40,000 group. 
Organizational factors
Organizational variables contrasted in Table 7 and the norms than others in the survey who had not attained a degree. "Task significance" and "experienced meaningfulness" of the job were weak for managers, indicating that they may lack understanding of their jobs in a computerized environment. The professionals sample group, on the other hand, found their jobs to be more confining than that of the average professional, and internal motivation appeared to suffer. The group surveyed were all from small practices where it was more than likely that computerization was in the beginning stages. It can, therefore, be posited that confusion exists as technological innovation takes place within professional offices.
Regular computer users characterized the motivating potential of their jobs in much the same way as employees who did not utilize a computer regularly. Differences noted in the ANOVA statistics in "dealing with others" and several of the context variables indicate that regular computer users may suffer from a lack of strong interpersonal relationships. This group is comprised primarily of clerical workers.
The amount of course work completed was not linked to motivating potential Contrary to popular belief, persons reporting that they had completed a course in data processing or MIS, or even several programming courses, did not perceive their jobs to be more motivating than others.
In summary, effects which lead to productivity changes, shown in Figure 1 , are present in user environments, but are not identical throughout the small organization. In the case of clerical workers, the study shows that efforts in work redesign must be concentrated in the areas where boredom and fear are producing motivational problems and job dissatisfaction. Boredom sensed by regular users is traced to the lack of interpersonal relationships. Yaverbaum and Culpan (1986) advocate measures to counteract Managers and professional workers are not perceiving their jobs as more meaningful as a result of technological innovation. Instead, anxiety and fear are often associated with the introduction of new technology. The sample employees may, in fact, be failing to incorporate the computer effectively due to anxiety and stress. The fact that managers who reported more nonregular computer use than the other categories appear to perceive their jobs as less meaningful than the norm, helps substantiate this observation. The solution to this enigma might be found through user support centers and managerial and professional computer education. The inference that course work does not affect motivating potential is a paradox which may be explained by course content; that is, further evaluation is needed regarding the type of education that can be effective for persons working in the user environment. The specific nature of this dilemma requires further investigation. 
